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Billie Giles-Corti The design of urban environments has the potential enhance the health and wellbeing of 2 residents by impacting social determinants of health including access to public transport, 3 green space and local amenities. Commencing in 2003, RESIDE is a longitudinal natural 4 experiment examining the impact of urban planning on active living in metropolitan Perth, 5 Western Australia. Participants building homes in new housing developments were surveyed 6 before relocation (n=1813; 34·6% recruitment rate); and approximately 12 months later 7 (n=1437). Changes in perceived and objective neighbourhood characteristics associated with 8 walking following relocation were examined, adjusted for changes in demographic, 9 intrapersonal, interpersonal and baseline reasons for residential location choice. Self-reported 10 walking was measured using the Neighbourhood Physical Activity Questionnaire. Following 11 relocation, transport-related walking declined overall (p<0.001) and recreational-walking 12 increased (p<0.001): access to transport-and recreational destinations changed in similar 13 directions. However, in those with increased access to destinations, transport-related walking 14 increased by 5.8 minutes/week for each type of transport-related destination that increased 15 (p=0.045); and recreational walking by 17.6 minutes/week for each type of recreational 16 destination that increased (p=0.070). The association between the built environment and 17 recreational walking was partially mediated by changes in perceived neighbourhood 18 attractiveness: when changes in 'enjoyment' and 'attitude' towards local walking were 19 removed from the multivariate model, recreational walking returned to 20.1 minutes/week 20 (p=0.040) for each type of recreational destination that increased. This study provides 21 longitudinal evidence that both transport and recreational-walking behaviours respond to 22 changes in the availability and diversity of local transport-and recreational-destinations, and 23 increases the potential of local infrastructure to support health-enhancing behaviours. As 24 neighbourhoods evolve, longer-term follow-up is required to fully capture changes that occur, 25 and the impact on residents. The potential for using policies, incentives and infrastructure M A N U S C R I P T Planning, transport and urban design policies and regulations directly influence the 49 location and proximity of activities required for daily living (e.g. shops, workplaces and 50 school, facilities places to socialize and recreate) and the ease with which places can be 51 reached using active forms of transport (i.e., walking, cycling and public transport). Physical 52 inactivity is a common risk factor for major non-communicable diseases, yet less than one M A N U S C R I P T understand the independent effects of the built environment, the study adopted an ecological M A N U S C R I P T A C C E P T E D and covariates), their source and how they were handled in models. Table 3 shows the socio-demographic characteristics of study participants who 201 completed both surveys (n=1420) and those who completed T1 only. Those remaining in the 202 study at T2 were significantly more likely to be female, slightly older, and more likely to be M A N U S C R I P T
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9 married or in a de facto relationship and to have children under 18 years at home (p<0.05).
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They were also significantly less likely to work and were engaged in significantly fewer walking (p<0.001) (see Table 4 ).
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Univariate associations between changes in mean minutes of transport and Insert Table 4 about here   219   _______________________________   220   Table 5 shows univariate associations between changes in transport and recreational Insert Table 6 Importantly, greater emphasis needs to be placed on the location and design of local 387 infrastructure, with the aim of maximizing the number of people able to access these facilities 388 using active modes of transport (i.e., walking, cycling and public transport).
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Contrary to previous findings, we found no evidence that self-selection related to the Another limitation was the response rate at T1. Although at T2 the response rate was 417 high (83.3%), the recruitment response rate at T1 was only 34% and loss to follow-up was 418 more likely in males, and those younger or employed. Nevertheless, we were limited by the 419 study design and the need to recruit our study participants through an intermediary i.e., the M A N U S C R I P T
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Water Authority. Our aim was therefore to maximize our retention levels, which were high 421 at T2. Notably, the physical activity patterns of participants and non-participants at T2 were 422 similar.
423
Conclusion
424
This study provides longitudinal evidence that both transport and recreational-walking 
Sociodemographic change variables
Marital status, work status, level of education, having children <18 years at home, hours worked and minutes travelled to work 1 T1 to T2 changes in marital (coded as no change, couple to single, single to couple) and work status (coded as no change -still not in workforce, no change -still in workforce, now in workforce, no longer in workforce, level of education, having children <18 years at home (coded as no change, children now living at home, children no longer living at home), hours worked and minutes travelled to work.
Intrapersonal change variables
T1 to T2 changes in all variables in the recreation walking models T1 to T2 changes in all variables except behavioural skills in transport walking models. T1 to T2 changes in all variables included in the recreation walking models T1 to T2 changes in encouragement to walk (only) included in transport walking models Objective built environment change variables 3 Seven transport-related destinations (i.e., post offices, bus stops, delicatessens, supermarkets within 800m of study participant's home, and train stations, shopping centres or CD or DVD stores within 1.6km) Three recreation-related destinations (i.e., beaches within 800m, or parks or sports fields within 1.6km) 4 Participant addresses were geocoded and destinations sourced from SENSIS Pty. Ltd. using a Geographic Information System (GIS). Choice of variables based on (GR McCormack et al., 2008) Number out of seven of key transport-related walking destinations (range 0-7) that increased from T1 to T2. Number out of three of key recreation-related walking destinations (range 0-3) that increased from T1 to T2.
Perceived built environment change variables
Scales and individual items measuring perceived access to mixed use and services, neighbourhood aesthetics, fewer cul de sacs, shorter intersection distances, many alternative routes, slower traffic speeds, traffic slowing devices, accessibility of local parks or nature reserve, traffic safety, crime safety, infrastructure and safety for walking and local footpaths, and a decrease in hilly streets and major barriers (Range=0-14) . Transport walking models included the number out of four key transport-related neighbourhood perceptions that became more favourable: perceived access to mixed use services, fewer cul de sacs, having footpaths on most streets, and infrastructure and safety for walking (Range=0-4). T1 items were factor analysed using principal axis factoring extraction and oblique rotation (see Table 2 ). Five factors accounted for 42% of the variables and were used as 'self selection scales' in subsequent analyses. • The built environment determined recreational (RW) and transport walking (TW).
MEASURES OF SELF SELECTION
• Following relocation, TW declined, as did access to transport-related destinations.
• Yet for each type of TW destination gained, TW increased 5.8 minutes/week.
• Following relocation, RW increased, as did access to recreational destinations.
• For each type of recreational destination gained, RW increased 17.6 minutes/week.
